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_SHERSTYUK, Aleksandr Nikolayevich; SAMOYLOVICH, G.S., redaktor; VORONIN,

RO e e

K.P., tekhnidhaskiy redaktor.

[Axial flow compressora; aerodynamic calcuiationa] Osevy= komprsssc-
ry; aerodinamicheskiy raschet. Moskva, Gos.izd-vo, 1955. 2l7 P
(Air compressors) (MIRA B:4)
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AID P - 2566
Subject :  USSR/Engineering
Card 1/1 Pub. 110-a - 5/16
Author : Sherstyuk, A. N., Kand. Tech. Scl.
——— 2t RS T
Title . Method of approximate calculation of curvilinear canals

Periodical : Teploenergetika, 8, 26-29, Ag 1955

Abstracts . A method for estimating potential compressible and
incompressible flow in curvilinear canals is presented
on the basis of mathematical analysis. It is mentioned
that this method was devised by G. Flyugel and later
developed by G. Yu. Stepanov. Seven diagrams. Two
Russian references, 1953, 1954 .

Institution : Moscow Power Engineering Institute

Submitted : No date
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i fgns, pum %% njiR'ussfan_)‘; Iﬁébeht’.f’sbernik,
."A‘k“?‘f“"a A AaJuZ $5SR 21, 195~202;°1935. ST

In his investigation of pumping limits, aughb; has qpnsi'dc:e;{';:-

! the combined operating characteristics biought-about by the - "= '
“interaction of both pump, blawer; ot compressor, and agsociated
_equipment.and ducting of certain patticular:installntions: which are

‘i of practical interese. .. .

For blowers, asis usual, variacions of density of air are dis-

regarded in the analysis of pressuce oscillations, .In the cesules,
presented in rabulaz form, regioas af crizical stabilicy for several ;

typical configurations zre defined,

For compressors, bath centrifugal and gxinl-'flow, density = . .
variations are accounted for in the equation for pressue flucew-- -

atinns. After linearization of this equation, achiéved by diste=’ -

garding_dcﬁnfions'due to pulsations from the steady compressot
" characteristic, an expression is given in terms of the Mach number

of tlow in the system for the {imiting pressure pulse permissible \
- for steady operation.  Its magnitude is indicated by ueg;ihg a

particular example. " ..

A
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KIRSANOV, Igor' Nikolayevich; SHEBSTYUK, A.N., redaktor; VORONIN, K.P.,
tekhnicheskly redaktor ... —_—

[Stationary steam turbines] Statsionarnye parovye turbiny. Moskva,
Gos.energ. izd-vo, 1956, 199 p. (MLRA 9:11)
(Steam turbines)
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Subject : USSR/Power Engineering
Card 1/1 Pub. 110 a - 10/17
Author : Sherstyuk, A. N., Kand. Tech. Sci. Moscow Power Institute
Title : 'On.calculating centrifugal blowers and pumps

Periodical : Teploenergetika, 5, #47-51, My 1956
Abstract : A mathematical analysis to facilitate the choice of

dimensions and
Two diagrams.

Institution : None
Submitted : No date
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revolutions of fans and pumps 1s Eresented.
Four Russian references, 1950-195
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AERODYNAMICS

Calculation of Asrofoil me‘iles .+ Lzv, Akad, Nauk, Otd, i1
at Hijh Subsonlo Speed . tekh.Nauk. = é/

T @

[

LN, Shargtg]_c_ : R U s.s R o
The basic & of the method of small disturbaaces is used

to calculate the distribution of velocity and speed on the SR A
profile in compressible fluid usiag the known distnbution ’ e
of velocrby and pressure on the -profile in incoggressible Tl A
fluid, = The deformation-of the profile is assumed . 2
nogligible, By transforming the equations the precision of Pl
the mothod has been improved, = The method is also applicable =

to the calculation of a lattice of slightly cambored profiles, -
Bibl, 4. i

o
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Sherstyuk, Aleksandr Nikolayevic ’

———

Ventilyatory 1 dymososy éVEntilators and Exhaust Pans) Moscow, Gose-
nergoizdat, 1957. 183 p. 7,000 coples printed.

Ed.: Nevel'son, M.I.; Tech. Ed.: Medvedev, L.Ya.

PURPOSE: This 1s a textbook on blowing englnes for students of power
engineering institutes and it may also be useful to englneers en-
gaged 1n designing and operating such equipment.

COVERAGE: This book deals with design and operation of exhausters and
fEns. Speclal emphasis 1s placed on forced draft fans used 1n
heat power plants. The book contains contributlons of the Heat
Engineering Department of the Moscow Power Engineering Institute.
The author beglns with the baslc concepts of hydraulics and
proceeds to the use of models for fan design and selection.
Operation and testing of fans are also discussed. One chapter 1s
devoted to modern types of fans and exhausters manufactured in

Card 1/8
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Ventilators and Exhaust Faus 446
3+ Pan performance characteristics 15

Ch. II. Centrifugal Fans

1. Working principle of centrifugal fans 19
2. Derivation and analysis of Euler's formula 21
3. Centrifugal fan wheel 23
k. Radilal grids 25
5. Determining the basic dimensions of a fan-wheel 30
6. Spiral-type casing 33
7. Design of centrifugal fans 36
8. Variable working conditions of centrifugal fans 4o
Card 3/8
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Ventilators and Exhaust Fans 446
Ch. III. Exhausters and the Pans Used in Mills

l. Uses of exhausters and fans for mills and their

characteristic working conditions 45
2. Wear 1in exhauster wheel-blades and discs 46
3. Baslic measures for preventing wear 48
4, Effect of ashes on exhauster performance 50
5. Fans used in mills 52

6. Design characteristics of exhausters and fans
used in mills 53

Ch. IV, Axlal-flow Fans

1. Working principle of axial-flow fans 55
2. Principal schematiec diagrams for axial-flow fan
design 57
Card 4/8
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Ventilators and Exhaust Fans 446

Ch. V. Fan Characteristics, Model Testing
1. Dimensional characteristics of fans 88
2. Calculating fan characteristics for varicus speeds and

specific gravitlies of gas based on experlmentally
established characteristics for given speed and specific N

gravity

3. Caleculation of characteristics for geometrically simliar
fans on the basis of model-test results 91

Dimensionless characteristics of fans

Testing with fan model

Ch. VI. Combined Performance of Fans and Duct-work

1. Performance of a duct system with a single fan

2. PFan stabllity. Pulsation
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Véntllators and Exhaust Fans 446

Z. Starting and servicing exhausters and fans
i:e IX. Fan Design for Strength

L. Designing fan-wheel blades

il
e Disc design rfor atrength 1i-
2« Shaft design for strength iy
Y. Caleulating critical speeds of rotora Ve
L+ Mabterlals used and the determination of allowable i74a
stresees
pihiiégraphy Tas
AVALLABLE: Library of Congress
Caiet 8/8° G0/2d
8-13-53
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KORNEYCHUK, Nikolay Karpovich; CHERNOV, Aleksandr Vasil'yevich; SHEBSTYIKgw
_%;ﬁﬁ“pauchnyy redaktor; ROGACHEV, F.V., redkaktor; RAKOV, S.I.,
ekhnicheskiy redalktor

[Machinery] Mashinovedenie. Moskva, Vses.uchebno-pedagog. izd-vo
Trudrezervizdat, 1957. %39 p. (MILRA 10:8)
(Engines)
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NEVEL'SON, M.I., kand. tekhn, nauk; SHERSTYUK, A.H., kand, tekhn, nauk,

Modeling centrifugal fans, Energomashinostroenie 3 no,10:18-19 0 '57,
(Pans, Mechanical--Models) (MIRA 10:12)
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AUTHOR: Sherstyuk, A. N. (Moscow). 24-4-18/3h

TITLE: " Potential flows past profiles of confusor and diffusor
cascades at sub-sonic speeds. (Potentsial'noye obtekaniye
profiley konfuzornykh i diffuzornykh reshetok pri
dozvukovykh skorostyakh).

PERIODICAL: "Igzv. Ak, Nauk, Otd, Tekh. Nauk" (Billetin of the Ac. Sc.,
Technical Sciences Section), 1957, No.4, pp.123-126 (USSR).

ABSTRACT: A variant of the method of Khristianovich (1) is given
which permits increasing the accuracy of calculation of
cascades at high sub-sonic speeds. If the parameters of
the flow of the incompressible liquid are known, it is
edsy to determine according to Fig.2 the speed of the gas

A and then, by means of eq.(3.2), p.125, to determine
the lines of the flow and the equipotential lines of the
gas flow. Changes in the cascade pitch and in the profile
setting angle can be determined accurately, irrespective of
the shape of the profile; the pitch of the profile, t ,
can also be easily determined. There are 2 figures and 2
Russian references.

SUBMITTED:  August 29, 1956.
AVAILABLE:
Card 1/1
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IUKNITSKIY, V.V. [deceased], doktor tekhn, nauk, prepodavatel’; SOKQLOV,
Ye,Ya., doktor tekhn, nauk, prepodavatel!; LEBXD®V, P,D., doktor
tekhn, nauk, prepodavatel!; GIMMEL'PAHB, M.L., kand. tekhn, nauk,
prepodavatel'; LAVROV, R.V., doktor tekhn, mauk, prepodavatel?’;
IVANTSOV, G.P., kand. tekhn. nauk, prepodavatel!; GOLUBEOV, B.N.,
kand, tekhn, nauk, prepodavatel!;-SHEBSTYIIK,.A. M., kand. tekhn, )
nauk, prepodavatel’; NIKITIN, S.P., kand, tekhn, nauk, prepodavatel';
CHISTYAKOW, S.P., kand. tekhn, nauk,, prepodavatel'; DUDNIEOV, Ye.@.,
doktor tekhn. nauk, prepodavatel'; BAKLASTOV, A.M., kand, teihn,
nauk, prepodavatel'; VERBA, M.I., kand, tekhn, nauk, prepodavatel!;
GERASIMOY, S.G., prof., red.; KAGAN, Ya,A,, dots,, red,; AYZENSHTAZ,
1.I., red,; VORONIN, K.P., teokhn, red,; LARIONOV, G.Ye,, tekhn, red,

[Heat engineering handbook] Teplotekhnicheskii spravochnik, Moskva,
Gos, energ, izd-vo, Vol.2, 1958, 672 p, (MIBA 11:10)
(Heat engineering)
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S0V/24-58-4~11/39
AUTHORS: Samoylovich, G.S. and Sherstyuk, A.N. (Moscow)

————— ——

TITIE: The Calculation of Curvilinear Axisymmetric Channelis
(Raschet krivolineynykh osesimmetrichnykh kanalov)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 4, pp 78 - 81 (USSR) ;

ABSTRACT: A method is described for the approximate calculation
of the potential flow of an incompressible fluid in
axisymmetric curvilinear channels (the intakes of
centrifugal and axial compressors, diffusers at the
exhausts of axial compressors, etc.). The calculation
is based on a generalisation of the method of calculating
plane curvilinear channels (Ref 1). There is a comparison
between the calculated results and exact solutions. Good
agreement is obtained. There are 5 figures and 1 Soviet

reference.
ASSOCIATION: Moskovskiy energeticheskiy institut (Moscow Power
Institute{
SUBMITTED: October 24, 1957

Card 1/1
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DEYCH, M.Ye,; ZARTANKIN, A.Ye,; SHERSTYUK, A.N.; DINEYEV, Yu.N,
Investigation of gate machanisms of radial-flow turbines,
Nauch.dokl.vys.shkoly; energ. no.4:195-206 'S8.

(MIRA 12:5)
1. Rekomandovana kafadroy parovykh i gazovykh turbin Moskovskogn
energatichseskoge instituta.
(Gas turbines)
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AUTHOR : Sherstyuk, AN (Cand.Tech.Sci.) 95-1-1/26

TITLE: The desizn of aercdynamic gratings at high subsonic speeds.
(taschet perodinamicheskikh reshetok pri bol'shikh dozvukovykh
skorostynkh.)

PERIODICAL: Teploenergetilka, 1958, :71 No.3. pp.14-16 (USSR)

ADBSTRACT: Available methods of designing serodynumic gratings at Ligh subsenic
speeds are laborious and rather inaccurate. Simpler available
methods are not accurate encugh close to the inlet and cutlet edges
of the blade. This short article describes a simple approximate
method applicable to the design of gratings with small relative
blade pitch. The design procedure is as follows: the velocity
distribution over the profile is given for an incompressible li:;uid
and the corresponding velocity distribution with a gas is found.
Calculation of the potential flow of an incompressible lijuid may be
made by existing analytical procedures or by an analogue method.

The potential flow of gas at high subsonic speeds is considered
(See Fig.l.) The equaticn of motion of the gas is given in a
previously published form. Simplifying assumpticns are stated and
a graph that may be used to simplify the calculation is given in
Fig.2. The length of the equipotential line on the blade is

Jetermined graphically as shown in Fig.3. Satisfactory agreement is

claimed between calculated und test data. By way of exuaple Fig.t.
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The design of acrodynamic gratings at high subsonic speeds. 96-3-1/26

shows cxperimental and calculated data for the velocity
distribution on grids of turbine blading. There are 4 figures,
3 literature references (Russian).

ASESCIATION: lfoscow Power Institute  (Moskovskiy Energetichnesxziy Inswi.ut).

AVAIVADLI: Librory of Congress,
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SHERSTTUX, A.H., kand.tekhn.neuk

Selscting the size of air drums for piston compressors, Vest.
mash. 38 no.9:18-19 S '58, (MIR& 11:10)
(Air comprassora)
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25(2) PHEASE I BOOK EXPLOITATIOK sov/3027
Sherstyuk, Aleksandr Nikolayevich

e —
Xompressory (Compressors) Moscow, Gosenergoizdat, 1959, 190 p. Errata
slip inserted. 17,000 copies printed.

Ed.: D.S. Rasskazov; Tech, Ed,: N.,I. Borunov,

PURPOSE: This textbook is to be used for the general course, Air-blowing Ma-
chinery. It may also be used by designers and engineers,

LY

COVERAGE: The fundsmentals, theory, design, and operation of centrifugal,
axial, and piston compressors are discussed. Information on rotary
compressors and the mounting and installing of piston compressors is
presented, No personalities are mentioned, There are G4 references:

52 Soviet, 10 English, and 2 German.

TABLE OF CONTENTS:
Preface 3

card 1/ 5
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Compressors SOV/§027

Ch., IIT. Axial Compressors 66
3.1, Arrangement of an axial compressor 66
3-2, Characteristic features of high-velocity flow in a plane grid 67
3.3, Stage of an axial compressor T5
3-4, Determining axial velocities in a stage of en axiel compressor 81
3.5, Designing the stage of an axial compressor 84
3.6, Designing axial compressors 88
3.7, Constructions of axial compressors ok

Characteristics of Axial and Centrifugal Compressors. Modeling
Basic distinguishing features of characteristics

Dimensionless and reduced characteristies

Recalculation of characteristics in the case of changes in speeds

or inlet gas temperatures

Receleulation of characteristics because of chenges in the physicel
properties of the working substance

Combined operstion of compressor and the delivery system, Pulsation
Constructing characteristics of compressors with interstage cooling
Design of compressors by the similitude method
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7-2. Indicator diagrams of piston compressors 166
7-3. Determining the productivity and power consumption of piston com-
Pressors 169
7-4. Determining basic dimensions of piston compressors 172
T-5. Regulating piston compressors 17
7-6. Constructions of piston compressors 176
7-7. Mounting piston compressors 178
7-8. Testing piston compressors 183
7-9. Starting and servicing piston compressors 184
7-10. Comparing types of compressors 186
Bibliography 188
AVATIABIE: Library of Congress
VK/Jo
card 5/5 2-24-60
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DEYCH, Mikhsil Yefimovich; SAMOYLOVICH, Georgly Semenovich; BEKNEV, V.S.,
kand. tekhn.nauk, retsenzent; SHERSTYUK, A.N,, kand. tekhn,nauk,
dotsent, red.; ZARYANKIN, A,.Ye., kand.tekhn,nauk, red,; MODEL',
B.I., tekhn.red.

[Pundamentals in aerodynamics of axial-flow turbomachines]

Osnovy aerodinamiki osevykh turbomashin. Moskva, Gos.nauchno-

tekhn,izd-vo mashinostroit.lit-ry, 1959. 427 p. (MIRA 12:8)
(Turbomachines--Aerodynamics)
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SHERSTYUK, A.N.

Depign of main gas pipelines. Nauch.dokl.vys.shkoly; energ.
no.1:181-187 '59, (MIRA 12:5)

1. Rekomendovana kafedroy ekonomiki promyshlennosti i organizatsii
predprivatiya Moskovskogo energeticheskogo instituta.
(Gag~-Pipelines)
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S0V/96-59-56~5/22
AUTHOR: _ Sherstyuk, AN, (Candidate of Tachnical Sciences)
TITLE: Loss Datermimation in Turbine Blades with Thick Cutlet
Edges (K opredeleniyu poter! v turbinnykh reshetkakh
S utolshchenmnymi vykhodnymi kromkami )
PERIODICAL: Teplcenergetika, 1959, Nr &, pp 26.-28 (USSR)

ABSTRACT: In gas turbines, when the inlet gas temperature exceeds
700 to 750 2C it is necessary to cool the stator and
rotor hladings, Several effective methods of blade
coolirg necessitate the use of thickened profiles,
particularly at the outlet edges. This thickening of the
outle’ edges may cause appreciable losses which it is
necessary to evaluate, Little work has been publicshad con
tels subject, though Flyugel'! in his bsok on Steam
Turblngs_published in 1239 gave expression (1) which is
ar. empirizal formula for the loss due to thickening of
the blaqe edges, A theoretical formuila for the edge
losses in straigh?medged blading was given by G.Yu,
Egipﬁgozérylg*iiiiil%oi? fgregment_wiph experimental data

18 diffi- G use necause 1t requires
exXperimental delerminaticn of the pressurs at the blade

Card 1/3 edge. A rey theoretical soluiion of this prcblem is then

givern, with refsrence %o the blading diagram of Fig 1.

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5

‘La;m;mx‘ Y S E RS N D S R R A e A B B

ity GO0
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Loss Determinaticr in Turbine Blades witan Trhick Outlet Edges

T
The cutlet angle of the flow 15 given by the aprroximate
empirisal formula {2). Expressior (3) is given for ths
sffentive width of the throat bhetwesn tns tlades, in
ezpre;;m:x I3 Ghen derived. igroring ¢ ;mpressibiiity, for
tie botal snevrzy losses on geing from section 1.1 to 22

(l)

(see Fig 1), BExpres:zion {5) i3 ihen easiliy derived for
the value of the =zdpe lozs. Graphs of the edges loss as a
functica of ths cutlet-edge thickness and inter-blade
channel gecmetry are giv7eu in Fig 2: eazh curve corres-
ponds o a particular value of the ratic of effective %o
Sheoratical throat widsh. The dotted graph on Fig 2
zorresponds 5o fﬁrmula {1). In order to check the
actarazy of formula (5) 8 compariscn was made betwean
experimenial and Lal,“*afeu dara for a numbesr <f bisde
profiles, The results of %ns calcoulaticns are given in
Figs 4 and 5. and are briefliy discussed, It is

onsidered that in all cases the agresment betwaan test
dhd calculated data 1s satisfaztory. Moreaver,

ard 2/3
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Loss Determination in Turbine Blades with Thick Outlet Edges

formula (5) explains the observed dependence of the edge
loss on the relative pitch of the blading.
There are 5 figures and 2 Soviet references,

ASSOCIATION: Moskovskiy energeticheskiy institut
{Moscow Power Institute)
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Zaryankin, A, Ye., and Sherstyuk,K A. N, Candidates

?

of Technical Sciences-‘-—-—~_~________§‘

New Designs of Nozzle Blading for Supersonic Speeds

Deych, M. Ye.., Doctor of Techmi~czl Science
C

PERIODICAL: Teploenergetika, 1959, Nr 11, pp 65-68 (USSR)

ABSTRACT:

APPROVED FOR RELEASE: 07/13/2001

There is a need for high-efficiency nozzle blading for
supersonic speeds. Expanding nozzle blade profiles
developed in recent years are of high efficiency under
designed operating conditions, bu% the efficiency falls
off rapidly when the conditions are changed., This will
be seen from curve 1 of Fig 1 which gives profile

losses as function of Mach number for expanding nozzles
type TS-2V, At the design condition of Mach 1.6 the
losses are only 10%, but at Mach 1 they become 31%,
Normal nozzles with contracting channels work well only
at moderate supersonic speeds; ses, for example, curve
4 in Pig 1. Methods of reducing the lossas at
supersonic pressure-drops may be evelved from the
formulae for the change of directicn of fiow in the skew
section of the nozzles, To this end sections before and
after the nozzle are considered, as shown in Fig 2,

The equations of continuity, conservation Jf energy and

T SaveE

oy
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New Designs of Nozzle Blading for Supersoni-: Spee

condition are applied to these two sections and formuls
(1) is derived for the relationship between the flow
conditions before and after the blading, Prom this
formula it is easy to debermine the change of direction
of flow in the skew section of the nozzle at supersonic
pressure drops, and formula (2) accordingly is derived,
If an experimental relationship between the velocity
ratio and pressure ratio is used, formula (2) is very
accurate, The accuracy is eviden* from Fig %  where
experimental values are compared with values calculated
by formula (2), It has been shown that in nozzles with
expanding channels, for example these of the Moscow
Power Institute, the mean angle cf discharge does not
depend wuch on the operating conditions, For this case
formula (2) may be used to Zetermine bhe relationship
between the velocity coefficient and the pressure ratio,
as seen in Eq (3). The comparison of theoretical and
experimental results given in Fig 4 confirms the good
agreement, This agreement was obbtained without detailed

analysis of the nature of flow in *the blading. Hence,

¢
D

H

o
Y
™~
=
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New Designs of Nozzle Blading for Supersonic Speeds

if the blading is made in such a way that the discharge
angle does not devpend on the operating conditions, then
the losses must inevitably rise when the Mach number
is decreased. 1In this case the losses depend only on
the loss under design conditions of operation and on
the pressure ratio. This conclusion served as a
criterion of blade shape for supersonic pressure-drops,
The blade shapes should ensure variable discharge angle
on change of pressure-ratio and, therefore, the discharge
portion of the rear of the blade should be slightly
bent so as to increase the discharge area. Such blade
profiles differ from ordinary nozzle blades with
contracting channels only in the shape of the back face
0f the blades. A group of new blade profiles that meet
this requirement are shown in Figs 5 and 6, ILoss as a
function of Mach number for the new profile TS-2RV is
plotted in curves 2 and % in Fig 1, It will be seen
that for blading of similar efficiency at 1.5 the new
blading has much lower losses at lower Mach numbers,
Blade shape TS-1RV is recommended for nozzles where the
Mach number is 1.3 and blade shape TS-2RV when the Mach
Card 3/4 number is 1.5. Blades with backs of the new shape should

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5"
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New Designs of Nozzle Blading for Supersonic Speeds

be used for guide vhnes and working blading in stages
with long blades, and in particular for the last stages
of condensing turbines which operate at high super-
critical heat-drops. In the root section of such stages,
the velocity at the outlet from the guide vanes is, as

a rule, appreciably higher than the speed of sound. ThLe
discharge angle from runner blades is glso superscnic near
the periphery. As the last stages may operate under very
variable conditions, both guide vanes and runner blades
should have a curved back in the skew section. There

are 6 figures, 2 tables, and 2 Soviet references,

ASSOCIATION: Moskovskiy energeticheskiy institut (The Moscow
Power Institute) Vk/

Card 4/4
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D221/D302
¢.2 120 ’
AUTHOR: Shgggﬁ‘uKL,A,anféandidate of mechnical gciences
2 VA
TITLE: Caiculating speeds in rotors of radial turbhines

PERIODICAL: Lzvestiya vysshikh uchebnykh zavedeniy. Mashino-
stroyeniye, no. 2, 1960, 124 - 155

TELT: The author Proposes a simplified method of calculating the
speed of flow by reducing the threewdimensional probien %o two di-
mensionse. Three problems of practical interest are quoted. The

first concerns 2 rotor with straight blades (Fag- L)o Dotted 1i-

nes represent the curviiinear part of the piades calculated by

susl metnods when Coriolis forces are€ insignificante The flow in

the main part of the channel can be considered as +aking vlace in v/r/
meridional secTiunSe An elementary voLume dv 1is considered,; GI

which the fo.lowing Iorces sre acting: centrifugal 1n the relstive

o t10on; centrlfugal in the transfer motion and force that is pro-
i iced by the _rference of pressurese The publication menptioned DTrO-
yices the gprroximete sorution of speed distribuiion as ver

APPROVED FOR RELEASE: 07/13/2001
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wnere W, g the speed 8’ soint A; other members peing ratios of
5. ze parameters of the Lementer The suthor C17VE€S the graph of
spezed ratlo. 1t shouila € renembered that speeds at dif ferent meri-
dional ssctions dqiffer trom each other due to various speeds W«
wo.themaztical 2 analysis 1S jnciuded 1O supwort thls view. The expres-
sions are yal:4 f£or the fiow »of compressible non-viscous fluid:
Analytical equations are given for a non—compre351ble f£iluid. They
allow, together witn the above mentioned express&0ﬂs determlnatlon
~f speeds 1 all sections; except the small sections of inlets and

sutlets of *he -nannels. The same meuhod can Le applied for caicu-
roT

lating ~rs with any snhape of plades; the equations, however,

are 127 °om;-Lcuted I the bﬁneru; ﬁas , 1% 18 expedient to limiz

tpes by determlning +the averaged = ceeds in the ner*nheral direct-
T “determines the absence of mo-

son A d;:ferpnt;e“ e“b_.“,..OI" whic::
-one glong the 07 <hogonals I (Fig- la), is worked outz in 2 simi-
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Calculating speeds 1n rotors of .. D221/D302

Lar manner to the previous case. Check computations of single sta-
ge radial turbines and compressors jemonstrate that the field of
meridional projections of speeds is irregular. Vhen the disc and
ring are f1at then the flow in the rotor can be congidered as plane
parallel, thus reducing tne problem to two dimensions. Mathemati-
cal equations are quoted for the above. In order to assess gpeeds
near the inlet and outlet edges, it is necessary to elongate the
poundary lines of the stream inside the flow. Using equations ob-
tained to investigate the flow in cnennels between blades, impor-
tant deductions can be made. In particular, it must be noted that
the effect of Coriolis forces has a different effect on flows in
radial turbines (centripetal and centrifugal). The irregularity is
increased in the first instance, but improved in the case of cen-
-trifugal motions. This should be taken into consideration when pro-
filing rotor blades. There are 5 figures and 4 Soviet-bloc refe- b/*//

rences.,

ASSOCIATION: Moskovski energeticheskiy institut (lloscow Power
Institute%

SUBMITTED: December 15, 1959

Cerd 3/#
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s/ozu/éo/ooo/02/022/031
E194/E195
AUTHOR: Sherstyuk, A.N. (Moscow)

: %) 3)9
TITLE: On the Determination of Losses in%urbine Blading’ when
the Angle of Attack is Incorrect

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika 1 avtomatika, 1960,Nr 2,pp 177-180 (USSR)

ABSTRACT: Existing methods of assessing the losses that occur when

the angle of attack is not as designed are seldom

accurate for all types of blading. This prief article 1S

concerned with deriving improved formulae. The simple

case of thin straight flat blading is first considered,

neglecting compressibility and friction losses. The

diagram of Fig 3 1is used in deriving the loss formula

when the angle of attack is not the same as the angle of

installation of the flat blading. The effect of the

discrepancy corresponds to a pressure drop, which may be

calculated by expression (2.1) and expression (2.2).

The latter coincides with Carnot's formula for the loss

of pressure when the section of a flow is suddenly in-

1/3 creased. The parameters of flow beyond the blading may _
be calculated with allowance for compressibility, and b///7

APPROVED FOR RELEASE: 07/13/2001
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On the Determination of Losses in Turbine Blading when the Angle
of Attack is Incorrect
Eq (3.1) is derived. Similar methods may be used to
derive a formula for determining the losses in radial
blading with thin straight blades, giving gxpression
(4,1) for an incompressible fluid. Real turbine blaces
are then considered; since the inlet edge is rounded,

the pressure loss is 1ess than that given by BEq (2.2).

A correction factor is then introduced, as in expression

(5.1), and an appropriate value of this factor 1is
recommended for modern blade profiles. Expression (5.2)
is then derived for the relationship between the velocity
factor with the designed angle of inlet and with other
angles. The practical value of formulae (5.1) and (5.2)
depends on the validity of the blading correction factor
when the angle of attach and the types of profile are
changed. Some idea of the accuracy of formula (5.2),
assuming a constant correction factor, may be obtained

Card from Fig 9, which compares experimental and calculated

ﬁil data for three plades, two active and one reactive. The

2/3 satisfactory agreement between theoTy and calculations i
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On the Determination of Losses in Turbine Blading when the Angle
of Attack is Incorrect
these cases shows that formula (5.2) may be recommended

for determiration of the velocity factor.
There are 5 figures and 3 Soviet references.

SUBMITTED: November 9, 1959
Card 3/3
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AUTHORS : Ssilayev, A.F., Fedortsov-Lutikov, G.P. and Sheshenev,M.F.
' Candidates of Technical Sciences : {
TITLE: Properties of Castings“of the Steel 12Kh11V2NMF—ﬂ

PERIODICAL: Metallovedeniye 1 termicheskaya obrabotka metallov,
1960, Nr 6, pp 2-7 (USSR)

ABSTRACT: Use of austenitic steels for cast components of turbines
and fittings operating at 600 and 610°C is inadvisable
due to their high cost, low thermal conductivity and
relatively poor technological properties. Therefore,
intensive research work is being carried out in various
countries to develop for this purpose pearlitic class
steels and steels with 11 to 13% chromium, Investigations
showed that if properly alloyed, pearlitic steels, and
particularly stainless chromium steels of the type
1Khl3, are suitable for operation in this temperature
range. The subject of the work described in this paper
was to determine the effectiveness of small additions
of horophilic elements (barium, calcium, cerium) on the

Card 1/4 properties of type 12Kh11V2NMF steel. For the purposi)k//
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properties of Castings of the Steel 12Kh11V2NMF-L

The relatively high structural stability of the material
is evident from the data on the changes of the chemical
composition of the residue produced by electrolytic
dissolution of the steel after various ageing regimes,
Table 2. Table 3 and Fig 3 show the results of long-run
strength tests (up to 2600 hours) in the temperature
range 600 to 670°C; the highest values were obtained for
material containing small additions of Al-Ba-Ca. Under
all test conditions fracture of the specimens occurred
along crystallites which were intensively deformed in
the neighbourhood of the fracture,as can be seen from
the microstructure of a specimen fractured at 610°C
after havin been stressed for 1011 hcurs with a stress
of 15 kg/mm®. Fig 5 shows 2a plot of the creep limit
of steel at 610°C for steel containing zaly Ca additions
and for steel containing Al-Ba-Ca additions. The
following conclusions are arrived at:
1) Introduction into the steel of a small quantity of a
Card 3/h Al-Ba-Ca alloy does not result in any pyro-effect9 brings

APPROVED FOR RELEASE: 07/13/2001
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Properties of Castings of the Steel 12Khl1lV2NMF-L

about a considerable improvement of the technological
properties of the tested steel, an increase in the impact
strength and ensures a higher degree of hardening in the
original state and a less intensive process of softening
during operation.,

3) Introduction into steel of small quantities of Al-Ba-Ca
alloys leads to a reduction of the nonuniformity in the
properties along the cross-section and this appears to be
due to a greater uniformity of the structure, which leads
to a reduction of the size effect,

3) Steel specimens from a 1,3 ton casting, produced with
a small addition of Al-Ba-Ca alloying material and
subjected to "soft!" heat treatment, had the following
high temperature properties:

600°C 2 610°C _ 2 _610°Cc  _ 2
O4r105 = 10 kg/mm™; 0. 5 = 9 kg/mm"; cn01'10_5—5°8kgﬁm
(dr = do razrusheniya - to failure).

There are 5 figures, 3 tables and 3 Soviet references. D>/
ASSOCIATION: TsNIITMASh
Card 4/4
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Sherstéuk. A.N‘, Candidate of Technical Sciences,
Zaychenko, Ye.N., Ignat'yevskiy, Ye.A. and

Sokolov, A.I., Engineers

TITLE:

An Investigation of Inlet Pipe Nozzles foq}Centrifugal
Compressors *

FERIODICAL:
ABSTRACT:

Card 1/5

Teploenergetika, 1960, Nr 7, pp 56~59 (USSR)

The design of the inlet pipe influences the efficiency
of a compressor in two ways. Firstly. losses in the
inlet pipe itself directly reduce the efficiency of the

compressor. More important, the shape of the inlet pipe L:xr///

influences the velocity distribution at inlet to the
runner. If the distribution becomes unsuitable it can
appreciably reduce the efficiency of the runner because
the angles of attack at the inlet edge differ from the
required values., Despite the practical importance of
this question; little experimental work has been done
upon it. Accordingly, the present work gives the results
of the first stage of an investigation on axially-
symmetrical inlet pipes. The tests were made not on a
compressor but on a special rig, illustrated in Fig 1,

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5"
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t pipe Nozzles for Centrifugal Compressors

An Investigation of Inle
which allows the influence of th

e runner to be excluded.

However, the outline of the duct beyond the inlet pipe
is made the same as in a normal runner in order to
obtain the required boundary conditions. Tests were
taken on 8 types of inlet pipe: 5 being axial and

3 radial. sketches of the inlet pipes are given in

Fig 2. Combined data on the losses are also plotted in
the graphs of Fig 2 in each case as functions of

Reynolds numbere. since Mach numbers were small (less be//

than 0.35): the test results were worked out without
allowing for compressibility° All the inlet pipes;:
except type OR-80-V, have very 1ow loss factors because
of the low values of Reynolds pumber and in all cases
iable reduction in the losses 2S$ the
Reynolds number increases. As was to be expecteds the
axial inlet pipe with the least losses is that in which
the ratio of the inlet diameter to the outlet section is
The greatest losses were obtained with the

greatestq
The tests show the advantages

cylindrical inlet pipes-
of using short cowls over the runner inlet.
card 2/5 velocity distribution in the discharge section of the

APPROVED FOR RELEASE: 07/13/2001
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An Investigation of Inlet Pipe Nozzles for Centrifugal Compressors

inlet pipe are also presented in Fig 2. The tests were
made for various values of average speed up to

110 metres/sec put because of the very slight influence
of the Reynolds number of the velocity distribution

Fig 2 gives mean curveso In all cases, except those of
the conical and cylindrical inlet tubes, there 1is marked
distortion of the velocity distribution. if the runner
were designed without allowing for this distortion, there
could be substantial reduction in efficiency. 1In the
axial inlet tubes, the velocity distribution depends on V)(//
the length of the cowl, It is most uniform with a cowl
of medium length and comparatively uniform with a
cylindrical inlet tube; but cylindrical tubes are not to
be recommended because of their inherently high losses.
Conical inlet tubes give a uniform velocity field and have
small losses. Thus they are the most suitable of the
axial inlet tubes, provided they can be accommodated in
the overall dimensions. Their main disadvantage 1is

their great length which can be overcome bY making a

card 3/5 protile of the kind illustrated in Fig 3. The results
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An Investigation of Inlet Pipe Nozzles for Centrifugal Compressors pXT

be determined experimentally. There are &4 figures and
3 Soviet references.

ASSOCIATION: MEI - NAMI (Moscow Power Institute and NAMI)
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SHERSTYUK, A.N.
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Reply to G.IU., Stepanov's remarks.

Fnerp. 1 avtom. non.b4:21€ Jl-Ag 'F1, (MIRA 14:9)
(Turbines)
e AT
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AUTHORS ; Sherstyuk, A. N., Candidate of Technical Sciences, Sokolov, A. I.,
‘Engineer
TITLE: Determination of the efficiency coefficient of the diffusion grids
from experimental data
4.

PERIODICAL: Energetika/ino. 2, 1961; 93 - 9%

TEXT: The authors desrive the formilae for determiring the efficiency coef-
ficient of a straigh®t or radial diffusion grid from exper:mental data, Graphs are
submitted which simplify the calcuiations conslderably. Experiments were made on
straignt compressor grids (profile packages) which led to une method of determin-
ing tne coefficient of i1osses described in this article., There are 2 figures and
2 Soviet-bioc refervences.
ASSCCIATION: Moskovskiy ordena Lenina energeticheskiy institus, kafedra parovykh
I gazovukn turbin (The Moscow Order of Lenin Power Engineering Ins-
titute, Depariment of Steam and Gas Turoines)

SUBMITTED: February 26, 19690
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TRUSOV, S.M., kand.tekhn,nauk; 3SHERSTYUK, i.N., kand,tekhn,nauk

Calculation of the field of velocities in a hydraulic torque

converter. Izv. vys. ucheb, zuv,; energ. 4 no.7:107-114
J1 161, (MIRA 14:7)

1. TSentral'nyy nauchno-issledovateltskiy avtomobil'nyy i

avtomotornyy imstitut (for Trusov), 2. Moskovskiy ordena

Lenina encrgeticheskiy institut (for Sherstyuk),
(Hydraulie machinery)
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Experimental characteristics of Francis-iype turbines.
Teploenergetika 8 1no0.6:37-41 Je 1'6l. : (MIRA 14:10)

1. Moskovskiy energeticheskiy institut.
(Turbines~-Testing)
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SHERSTYUK, A.M., kand.tekhn.rauk, dotsent

Caleulation of the cheracteristics of radial turbine stages,
Izv, vys., ucheb, zav,; energ, 5 no.2:59-66 F 162, (MIRA 15:3)

1. Muskovakiy ordena Lenina encrgeticheskly institut.
Predstavlena kafedroy parvovykh i gazovykh turbin,

(Tirbines)
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ALTavRs s Caryanking A.Ye., Candidate of Technical Sciences,
Snerstyal, A.N., Candidate of Technical Sciences,
' r

P N -y T 5
Fitsenin, H.T., Enginee

increasing the esficiency of mixed flow

ae T, 1962, 32-35

TIHT: At low pressure ratios t+.7 to 1.8) the efficiency

flow turbines 1is around 40%i, which it is important to

.ase because small gas turbines of this type are widely used.
the ratio of the blade widih ToO diameter 1 below 0.05

ajprcciuble 1osses occur at discharge {rom he nozzles and runner

and duc to disc friction. Nozzle efficiency can Le increased by

soridional profiling,thatismachining the blade with twist in iv,

uhicn reduces the sseed and final nressure érons in the o of

caxinum curvature of ¢as Tflow. Howecver, in sone cases

meridional profiling, whilst reducing the losses at subsonic speeds

may increcase them at supersonic spocds and whilst potcntinlly very

~dvantagzeous, the subject requires much further experimental study.
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aber o? Blades and rela tively liztle on sme twist of the
dischwxne edze or the shepe of the meridional suide. Discharge
velocity losses may be high in a radial-axial stage even under
design conditions and, therefore, the velocity of discharge should
Card 2/53

APPROVED FOR RELEASE: 07/13/2001

:re:&sa;a.@% O B T T AR A A N o TR T e <

in co ncl jons the usc of pro iled sarouding in an
the eLL1c1eﬂcy by

al distribution
ble conditions,
vy be divergent
distribution may
Y velocity losses are
usually designed
area,
chanyg
rraduul changes of
which can give

friction losses

e drop in the stage.
away depe
-

CIA-RDP86- 00513R001549120013 5

5/096/62/060/005
E19L /2454

kS, tiien the )
of flow becomes
although the flow is
regions in the runner
be very irregular,
high.
to en nsure the

but it 1is also lﬂUO”t“nt
es of curvaturc. The
curvature
rise to zones
may be reduccd by

The valuc of the

ends mainly o©on the

CIA-RDP86-00513R001549120013-5"




LEASE: 13R001549120013-5

S PR,

"APPROVED FOR RE

Y

zE

$/0$6/62/00C/005/GC1/G09
Sciie ways of increasing ... 194 /EL54k

Lo > in the subsequent diffuser section. I the
turiine discharges to atmosphere a diffuser can reduce the
pressnre Lehind the runner so increasing the actual stage heat drop

EN stage efficiency. Axially syvmmetrical diffusers
directly beyond the runncer arce best but the discharge flow is often
irreonlar and then diffusers which onperate well under uniform flow ./
conditions nire not always best, For instance, in nractical tests J
a cwived diffuscr was found better than a conical one although
static tests showed them to have equal performance. Tihere are

figures,.
)
VSSOCTATICN: Moskovskiy energeticheskiy institut
(Moscow Power Engineering Institute)
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_OHeESTYUR, A.M. (Meskva)

Approximate cslculation of aerodvmemic cascedes, Izv.AN SSSE,Otd.tekh.
nauk.Mekh, i1 mashinostr, n0.5:39 45 S=0 162, (MIrRa 15:10)
(Cascades (Fluia dJypamics)) =
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AUTHORS : ~Sherstyuk  A.N., Candidate of Technical Sciences
Novoderezhkin, V.P., Engineer
TITLE: Contribution to the determination of velocities in an

axial turbo-machine, taking into account the
curvature of the streamlines in the axial cross-section

PERIODICAL: Teploenergetika, no.7, 1962, 50-53

TEXT: The problem has been solved in principle but the solution °
is laborious, requiring 2 sets of approximations. In the first
approximation, the axial velocity components are determined from
the given tangential components, ignoring the curvature of the
streamlines in the axial cross-section. The continuity equations
then yield the streamlines and their curvature. From this
curvature, another approximation of the axial components is
obtained. NASA Report No.955, 1950, contains an approximate
formula for obtaining the second approximation streamlines from
the first so that a third approximation is unnecessary, but the

computations remain laborious. H. Petermann ("Konstruktiom",
1, 1956) has given an approximate solution dispensing with
Card 1/3
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successive approximations. but only for a turbine stage with

50% reaction and a small Variation of the axial velocities along
the blade length. A method’eliminating successive approximations
but valid in the general case is given by the present authors.

The simplification has been achieved at the cost of two
assumptions: 1) the shift of the streamlines is assumed to follow
a sinusoidal law; this assum tion is equivalent to an absence of a
shift at the root and the iiprof the blade and a maximum shift in
the middle; these conditions ,prevail when the blade length is
constant; 2) the distortion of the axial velocity field in the /*
radial direction is small. { These assumptions are formulated
mathematically and suBStituie@ into the basic equations of flow in
a turbo-machine, The analysis gives a straightforward
computation sequence for the attual velocity. The case of a
multi-stage compressor designed with equal stages is specially
considered. Tn this instance, the ratio of the blade length and
the width of the stage is the pérameter which governs the
curvature of the streamlines. A numerical example is given
together with a graph in which - the axial velocity components,

Card 2/3

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5

14016860 ' BOOK EXPLOITAT ION s/
Zaryankin, A. Ye.; Sherstyuk, A. N.

Low~pener radial-axisl turbines (Radial'no-~csevysiye turbiny® maloy moshchrosti)
Moscow, Mashgiz, 1963. 248 p. 31lus., biblio. Errata slip inserted. 3000
copies printed. Reviewer: Professor G. S. Zhiritskiy; ifanaging ediotr:

N. M. Zyugin; Publiching house editor: Engineer N. M. Paleyev; Technical
editor: A. F. Uvarova; Proofreader: Ye. K. Shilunova; Cover artist: Ye. V.
Beketova.

TOPIC TAGS: radial turbines, radial-exial turbines, low-power turbines, turbine
stege, centripetal turbines, centrifugal turbines, turbine design, asrodynamic
theory of turbines

PURPCSE AND COVERAGE: This book is intended for engineers snd turbine specialists:
concerned with the design of radial-flow turbines, It also may be useful to :
students at power and machine-design vuzes in their study of turbine machinery.
The fundamentals of the theory and design of radial— and radial-exial-flow :
turbines are presented. Special attention is paid te single-stage low-power !
radiai-axizl-flow turbines, which have found wide application in recent years.
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The book 1s based on the theoretical rssearch of the suthors and of other Russizn
and foreign specialists. It contains experimental material, basically that of
the authors, on the testing of nozzle apparatuses.and turbine stages and the
influcnce of their geomeiry oh the efficicncy ol stages, This book represents
one of the first attempts to systematize the theory of radial-flcw turbines, ‘
and contains only aerodynamic-design problems assecicted with redial-flow turbines.
Engineer M., F. Zatsepin helped prepare paragraph 43, Chapter VII, and, togsther
with Engireer Yu. N, Dineyev, assisted with the experimental work. Engineer

L. B, Frolov was rasponsible for the development and application of tha meazsure-
ment apparatus, i

TAELE QF CONTENTS:

Foreword = -3 . .

Ch, I, Certain information from aercdynamics

1. Equation of conservation of energy - - 8

2. Equations of motion (planc-parallel flow) = = 11

3. Equations of motion in natural curvilinear coordinates (cxially symmetric
and plane-parallel flow) — = 15

o e oy ey e
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Decign of plane and axially symmstric eurvilincar channels — - 17

Hethod and example of designing a curvilinesr channsl - = 21

IZ. Nczzle apparatuses

Straight and radial grids — - 26

Zhukovskiy's thoorem for a radial grid - - 28

Designing the shape of nozzles for subcritical velocities in the cases of
flow toward ths center — -~ 34

Separation of a gas in the oblique section of nozzles in ths case of supsr-
critical velccities - -~ 39 ,
‘Nozzles for supercritical velocities in the case of flow toward the center -
- =43
Effect of the thickness of the outlet edge of shapes on ths value of the

End losses in radisl-turbine nczzles - —~ 49

Optimm width of radial-turbine nozzles — - 57 -

Experimental investigation of vadial-turbins nozplizs — ~ 60
Geometric and zercdynamic characteristics of test shapes - = 64
III, Radial-turbine impellers

Rotating radial grid - - 83
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17. Equation of energy for & radial-turbine impeller - - 89
18. Impsller with cylindrical blades — -~ 91
19, Impeller losses in the case of nonrated attack angles — - 97
20, Disk losses - —~ 105
Ch, IV. Radial-exial-turbine impellers
- 21, Impellers with tlades with double curvature — - 109
: 22, Aipproximate determination of velocities in an impeller with blades with dou-
: ble curvature. Derivation of the fundamental differential equation — - 111
23. Determination of velccities in the impeller, Direct and reverse problems -
- 115

L 24. Designing the shape of the meridian section - -~ 123
i 25, Simplified method of designing the shape of irpeller blades - - 132
s 26, Designing the shape of impellers with a given velocity field - ~ 139
27. An impeller with nonrated operating conditions - — 142
Ch., V. Experimental investigation of high-speed radial turbines
28. Statement of the problem — = 145
29, Automedel flow in turbines - ~ 147
30, Description of experimental turbines of the radial iype — - 149

31, Measuring apparatug = - 155
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i 32. Experimental method and treatient of test resulis - - 165
i Ch. VI, Single-stage radial turbines
33, Radial-axial and centripstal turtines - - 170
34. Determination of fundamental over-all dimensions of a single-stage turbine -
‘ - 172
35, Dectailed dasign of a single-stage turbine — - 178
36, - Sample design of a radial-axial turbine - - 184
37. Design and construction of single-stage radial turbines - - 197
Ch. VII. Characteristics of a single-stage radial turbine
32, Statement of the problem. Fundamental simplifications = ~ 195
39, Degree of reaction of 2 stage —~ - 198
LD. Turbine efficiency - - 205
%1. - Cas consumpticn through a turbine — - 210
/2. Characteristics of a radial-exial turbine in standard coordinates — - 215
43.  Experimental characteristics of single-stage turbines — = 216
L4. ‘Effect of radial clearance on hhe officiency of a radial-axial turbire - 231
L5, Effect of diffusers on the efficiency of a radizl-axial turbine — - 241

Literature = - 241
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‘ _ E031/E135
AUTHOR : Sherstyuk, A.N. (Moscow)
TITLE: ”6E—€ﬁé calculation of blade cascades for subsonic
: velocities

PERIODICAL: Akademiya nauk SSSR. TIzvestiya. Otdeleniye .
tekhnicheskikh nauk. Mekhanika i mashinostroyeniye
no,1l, 1963, 138-140

TEXT: The approximate method for calculating blade cascades
for an incompressible fluid, described in an carlier paper of the
author (Ref.l: Izv.AN SSSR, OTN, Energetika i avtomatika, no.3,
1962) is generalized to the case of a gas flow. The essential
point is the calculation on the mean value of (ctg §)/p (where
p is the angle between the relative velocity vector and the
cascade generator, and o is the gas density):

t
<§3§—E)m = % S 535—— dh_ (1.4%)
Card 1/2
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. On the calculation of blade cascades... ;éﬁ%iggooo/oouon/on
- Subscript too!" refers to flow for upstream of the cascade.
The mean value is determined by the method of successive
approximations.
There is 1 figure,

SUBMITTED: September 7, 1962

Card 2/2

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5"



"APPROVED FOR RELEASE: 07/13/2001
S S SRR B S

CIA-RDP86-00513R001549120013-5

L o S e AR G 7

Lo 5/281/63/000/002/002/003
! E191/E135

AUTHORS 3 ' Stepanov G.Yu., -and Sherstyuk A.N. (Moscow)
TITLE: ° Contribution to ‘the problem of determining the losses

in plane turbine gascades at off-design entry angles

PERIODICAL: Akademiya nauk §SSR. ~lzvestiya. otdeleniye _
tekhnicheskikh nauk. Energetika i transport, no.2,
1963, 210-213 ’ A

TEXT.: - A formula given earlier by A.N. Sherstyuk (Izv.AN SSSRy |
OTN, Energetika i avtomatika, no.2, 1960) and discussed by -
G.Yu. Stepanov (Izv. AN SSSR, OTN, Energetika i avtomatika, mno.%,
" . | 1961). expresses the profile losses as a function of the entry and
o exit angles and has empirical coefficients, Minimum losses, 4 !
- according to this formula, occur at the design entry angle only R
when this is 90%. The choice of the coefficients depends on the tooe
definition of the exit angle and the choice of the design entry
angle, If the exit angle is ‘defined by the exit throat and the
blade pitch, there are several methods for choosing the entry angle.
one method is based: purely on the blade shape (tangent to the mean.
line of the profile at the  leading edge); another method defines

R T AR A I P T ez
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Contribution to the problem of cos El91/El35

a hydrodynamic angle which corresponds to the smoothest velocity °
distribution. In the case of the TP -0a (TR-0A) cascade of the
MEI, the geometric angle is 22% and the hydrodynamic, about 17%.
Yet another definition is based on the entry throat and yields in .| -
the example chosen a value of 18%. Finally, the minimum loss
angle can be defined. 1In the same example the latter is equal to
the geometric angle. In other cases, the difference may reach 8%. _
Experimental data are compared with the empirical formula and it i
is concluded that, although agreement can be obtained by a choice |7+
i of coefficients, the geometric definition of the design entry PRI
angle is to be preferred, The precise definition should be stated
when experimental data are communicated, Empirical formulas are
always confined to a narrow range ‘of conditions.
There are 2 figures, Pl AN '

SUBMITTED: _September 29,/1962?
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SHEESTYUK, A.H.

Engineering method for calculeting rectilineer channels,
g g g

Trudy MEI no.47:17-24 '63.

Determination of losses in rotating blades of radial plates
with actual entrance angles. Ibid.:25-30 (MIRA 17:1)
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IMITRITEYSKIY, V.I., dok%nor tekhn. nauk, prer,; ETINGOF, M.N. kernd, zzkna,
nuuk; KUKINOV, A.G., kand. tekhn. nauk: BEKNEV_ V.E. kand, tekhn,
nauk:; SHERSTYUK, A_N., kand, tekbn, nauk

T

Concerning K.F. Shpital'nik's beok "Semigraphical methods [er
determining the parameters of air in a centrifugal ccmpresscr
stage,"” Reviewed by V.I, Dmitrieveskli and others.

Teploenergetika 11 no,10:93-95 O '64. {MIRA i3:3;

2. TSentral'nyy ordena Lenina nsuznno-isgs’edcvatelfskiy i
aviatzionnogo metorostroyeniya iZmenl P.1, Baranova {for Dm
Etingof). 2. TSentrali'nyy aerogidrodinamicheskly institus
N.Ye. Zhukovskego (for Kukinov). 3. Moskovskcye vyssheye tekhni..
cheskoye uchiiishche {for Beknev,. 4., Moskovskiy ordena Lenina
energeticheskiy Znstitutr (for Sherstyuk),
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- ACCESSION NR: AP5002201 5/0096/65/000/001/00L3/00L7

r

. ]

AUTHORS: Sherstyuk, A. (Candidate of techniéal, sciences); . Sokolov, A, I.
(Engineer); Lysenko, V. P. (Engineer) L _ .

) ) : ) 2
TITLE: Investigabion of axial-radial type compressors with b_ladediffusers 0 :

. Dok ST s
e i pemn e o :

SOUNCE: Teploenergetika, no. 1, 1965, L3-U4T

TOPIC TAGS: compressor, compressor blade, diffuser, compressor efficiency, -
blade size, blade shape/ N1 9 18 blade type, N 0 5 L 1L diffuser, N 05 18
diffuser, N 1 L4 18 diffuser - ‘ - L

ABSTRACT: Results of experimental, investigations with blade diffuser~type
compressors are reported. The purpose of the investigation was to study the
effect of blade geomebtry on compressor efficiency. The flowing section of the
compressor is given in Fig. 1 on the Enclosures. The details of the blade geo-
metries (a total of L differemt types) are givon in tabular form. All except . i
}~-1-9-18 blades were profiled. The compressor was operated abt 25 000 r.p.m. and

T = 293K, Its efficiency was defined by - .’i;_'
: -1
: . . "la=7.-oﬂ —
Card 1/&"}' ’ : o iT-l
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" where 6 is the pressure rat:.o across the compressor and subscript H- and X
correspond to conditions before and after the compressor respectively. The type
N-0.5-4-1ly diffuser was investigated first by holding the number of blades z = 25 ‘
but varying the mounting angle. The results showed a maximum efficiency of  81% g
at o 34 = 16°20' (see Fig. 2 on the Enclosures), ' The secOnd test was done oy
varying the number of blades. The optimum number was Zy = 25-28., The efi‘lclency
of the compressor with N-0.5-4~18 type diffuser was less than the N-O.5-4-1l
diffuser by 1.,5%. Analysis of the ratio a; /3.3 for these two profiled diffusers
(see Fig. 2) shows the limit 24/a, < 1.8-2,0. Comparison of the -efficiency of

" type I.-l-l;-lB compressor with variable b /b2 showed almost no effect on the
comMpressor efficiency in the range 1,12 %o 0.87. Finally, the N-1-9-18 d:Lffuser,
which had the simplest blade geomebry, showed an efficiency of only 0.7% less than | :
the more complicated N-0.5-l-1l diffuser compressor. Orig. art. has: B8 figures, .
1 i‘ormula, and 1 table, ' : ; .

ASSOCIATION: Moskovskiy energetichaskiy institut (Moscow Institute of Heat Power

Engineering) . _ . T _
SUBKITYED: 00 - ENCL: 02 ' . SUB CODE: PR -

KO ref SOvs 000 OPHER: 000 -
Card 2/}4 : oL
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! AUTHOR: rs . (Candidate of technical sciences, Docent). . b
;Sokolov, A. I Engineerz Lxsgnko, V. P (Engineer) : : : 7 Ca j

| TITLE: Determining tne optimal width of bladeleu diﬂ'uceru ol a linglefltuge :
centrifu ugal compressor K . o

SOURCE: IVUZ. Energetika, no. 4, 1965, 58-65

1
i
l
I
l
I
i

| TOPIC TAGS: compressor, centrifugal compreésor,‘ compréssor‘ditﬁser

l

; ABSTRACT: As the data available in the literature re the beat width of a blade~ At

i less diffuser has not been definite, special experimental studies have been :

| conducted to determine the optimal width of the diffuser in an axiradial centrifugal; -

; compressor. On the strength of theoretical considerations (later confirmed by | __

: ; experiments), the optimal b, /b, should lie within 0.8--0.85, where b, is the
; diffuser width and b, is the impeller width. 'I'ests at 25000 rpm were conducted
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with an 18-blade, 240-mm-impeller centrifugal compressor; b, = 16 mm. Five |
' diffuser variants were tested. The test results permit drawing these conclusiona:; v
" 1 {1) Acceptance of the optimal b, /b, enhances the compressor efficiency by 1.9% |
| as compared to that with the conventional by /b, = 1; (2) The diffuser channel = |
| contraction should be made by deforming the front wall of the diffuser; (3) The
| gain in efficiency is attainable only if the channel outline in the meridian cross-
.. | gection is smoothly {not sharply) curved. Orig. art. has: 6 figures and
- 119 formulas, - el T

ASSOCIATION: Moskovskiy energeticheskiy institut (Moacow P&er-’hnéineéﬁié
- _i Institute) ‘ : : AL S e

| SUBMITTED: 12Maré4 - ENCL: 00

. |NOREFSOV: 004 . OTHER: 000

PR
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Khanin, N, S.3 Sherstyuk,'A. N.s Dlneyev, Yu,. N.

AUTHOR:
TITLE: A turbine flow régulator;“CIass 46,.No. 170787

i
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SOURCE: Byulleten' izobreteniy i tovarnykh znakov, ‘no. 9, 1965, 103
 TOPIC 'I"AGS.~ flow regulation, turbme en gme, hydraulm dev1ce f
| ABSTRACT: This Author's Certlflcate 1ntroduces a turbine Flow regulator made in the-j?_

| form of a movable diaphragm located in a spiral feed pipe.

Hydraulic losses are

‘reduce’ by 1nzating the movable dlaphragm above the outside edge of -the workmg

,;whnel

gASSOCIATION‘

SUB CODE:

| Engines)
ESUBMITTED: 09Jul63 ENCL: 01
| HO REF S0V: 000 "OTHER: - 000
I Card 1/2 V A -
R S AreR ,’ﬁ =
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Fig. 1. l--turbine; 2--feed pipe; 3--diaphragm|
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Teploenergetivs 12 no.l::
(MIRA 18 4)
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: ACCESSION NR: AP5019294 P UR/0143/65/000/007/0102/0105 L
| a$ 542.78 el
il RS o

AUTHOR: Sherst A. N. (Candidate of technical sciences, Docent}); : 3 ;
Sokolov, A?f‘iEnginggfff“lyaenko, V. P. (Engineer) ' . :

.Ll'5< .l{l{‘j\ . S
TITLE: Invgs'tigation of the simple-contour blade diffugers of centrifugal
compressors . **‘5-\ .

>

SOURCE: IVUZ. Energetika, no. 7, 1965, 102-105

TOPIC TAGS: centrifugal compressor, diffuser performance
ABSTRACT: The results are Te
diffuser variants having 23—26
i 2.45 (see Enclosure 1); the fifth blade variant had no bend in the inlet section.,
: Blade width, 18 mm; impeller width, 16 mm. Compressor characteristics { £
¢ and N, Plotted against flow) for different blade inlet angles and aq/aJ ratios,

ported of an experimental investigation of five

bladestand a,/a, ratios of 1.74, 2.00, 2.25, and | "

with all speeds reduced to 25000 rpm and at 293K, are shown. In the first seriesgi{ ..

CIA-RDP86-00513R001549120013-5
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of tests, with the 23-blade impeller, an appreciable effect of the blade angle
(15°30' to 18°) on the maximum compressor efficiency (80.5 to 77.5%) was ,
detected. The second series of tests, with the 26-blade impeller, revealed that -
the effect of a,,/aL_a {1.75 to 2.5) on the maximum compressor efficiency is
insignificant (80 to 80.7%). It was also found that the efficiency of one of the
tested simple wedge~shape diffusers {no. 2) is only lower by 1% than that of a
complicated-shape aerodynamically 'perfect’ diffuser. Orig. art, has: '

4 figures.

ASSOCIATION: Moskovskiy energeticheskiy institut {Moscow Power-Engineering

| Institute) .
A o ,
SUBMITTED: 03Sep64 ENCL: 01 . SUB CODE: PR
'NO REF SOV: 001 L OTHER: 000
i
Card 2/3 - o ) i
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Variants of tested diffusers
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AUTHOR: Sherstyuk A. N.; Zaychenko, Ye. N.; Aboltin, E. V.; Kriger, V. A. L/ 7

Tal Mt

ORG: none '3

1,(:7

TITLE: Effect of the numbér of rotor blades”on the characteristics of a mixed-flow
compressor }1-,

SOURCE: 1IVUZ. Aviatsionnaya tekhnika, no. 4, 1965, 125-132

TOPIC TAGS: compressor, mixed flow compressor, compressor design, compressor blade

ABSTRACT: A series of experiments were conducted to determire the effect of the
i number ofblades on the performance characteristics of a mixed-flow compressor with an
exit blade angle of 90°. The obtained results show that for a compressor with a
rotor diameter on the order of 130 mm, the optimum number of blades is about 1k.
A reduction in the number of blades results in an increase in the optimum discharge
coefficient ¢. For example, when the number of blades is reduced from 1% to 4, ¢
increases from 0.23 to 0.25. This increase is due to the decrease in the angle of
attack, since the latter is directly proportional to the number of blades. The pre- | _
sented curves can be used to calculate compressor performance characteristics. Orig.

. art. has: 6 figures and 5 formulas. {As]
SUB CODE: /3/ SUBM DATE: oznecsh/ ORIG REF: 003/ ATD PRESS: 4/7% T
l Car’c;l
s =
'5 e ERl g i
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[Supercharging and supercbargers of motor-vehicle ePglnesj
Nadduv 1 nagnetateii aviomebil'nykh dvigatelei, Muskva,

te, 1905, 22 TRA 18:2)
Mashinosirocenie, 1903. 221 p. {(MiRa 18:7)
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GiTI'KO, 3.V.; KRIVCHIK, P.T,; CHEBANFNKC, P.K.; SHCHERBAK, I.P.; SHERSITUK,
A.S., red,; ALEKSEVEV, V., tekhn., red, ST

[The Dnieper Hydroelectric Power Station a first step in the
industrialization of the country; collection of documents on the
construction of V.I.Lenin Dnieper Hydroelectric Power Station; 1926-
19321 Pervenets industrialisatsii strany — Dneproges imeni V.I.Ilenina;
sbornik dolumentov o stroitel!stve Dneprogesa im. V.I.lenina 1926-1932gg.
Zaporozh'e, Zaporozhskoe knizhnoe izd-vo, 1960. 286 p. (MIRA 14:11)

1. Komministicheskaya partiya Ukrayny. Zaporozhskiy oblastnoy komitet.
Partiynyy arkhiv.
(Dnieper Hydroelectric Power Station)
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SRICHNIN, A ¥ , biLIHLG, Novo, inzn., SHE: SL[U' B.r., inzh.
Parareters ¢’ the sup:rscnic gas Jet in thermal drillings. lzv,
vys., Nene.. 2av,; gor, zhur. 5 mno.l:90-97 62 {MIRA 15:2;

1. Kazakhskly politekhnicheskly institut. Rekcmendovana kaf=drcy
razratotkl rudnykh mestorozhdeniy Kazakhskougo pclitekhnicheskogo
instituta, 2. Chlsn-¥ecrrespcndent AN Kazakhskoy SSR (for
Brichkin),

{(t.ring—Equipment and supplies) !Jets)
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BRICHKIN, A.V., prof., doktor izkhn,nauk; BELENKD, N,P., kand.tekhn.nauk;
BOLOTOV, 4.Y., inzh,; GENBACH, A.N., inzh.; SHAMIN, P.A., kand,
tekhn.nauk; SHERSTIUK, B.F., inzh.

Experimental studies of the parameters of the stream of a jet-
pilerding burner. Izv. vys. ucheb, zav,; gor. zhur. 6 no.3:

5258 163, (MIRA 16:10)

1. Xazakhskiy politekhnicheskiy institut. ReVomendovana kafedroy
razrabotki rudnykh mestorozhdeniy. 2. Chlen-korrespondent aN
KazSSR (for Brichkin).
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AUTHOR: _Kosty*lev, S. A.; Sherstyak, B. N. - ‘ ; ) &D :

TITIE: Electron-diffraction studies on the structure of sublimated films ¢f 5 '7
ZrS end ZrS-Wm_ '{ ﬂ

7 1«7 "r/ : ‘
SOURCE: Kristallografiya, v. 8, no. 3, 1963, 456-459 . v ) o

TOPIC TAGS: x-ray diffraction, sublimated films, Zns, Mn, photoluminescence y
- electroluminescence, phosphor _

e - ABSTRACT: This study of sublimated films was‘undcrpgken hecause of the prevalence .
: ‘of impurities in larger messes., Films of Zns and Zns-Mn were prepared in a high

- vacuum (10 sub -5 mm mercury) from powdered ZnS pressed into a disk and hedted. in
the vacuum at 1100C. Tests on the films showed that the brightness of electro--
luminescence did not increase on raising the heating temperature sbove 550C or on
holding the specimen at the high temperature for more than 10 minutes. The
brightness did increase with voltage, however, and the authors conclude that this
corresponds to & certain degree of disordering in the lattice. To test this and

" to verify the belief that the structuresof thkick and thin films are alike s they
mede x-ray diffraction studies of a 2-micron-thick sublimete-phosphor of ZrS-Mn
and of the initial material. It was found that the x-ray pattern of the initial

- Card 1/2

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5"



- University)
| SUBMITTED: 01Aug62 | DATE £0Q: 21Juné3 ENCL: 00
| SUB COIE: 00 NO REF SOV: 003 OTHER: 008
Card 2/2 . e T A
e e ian - tm LI ST S - . ' Eos -~
ELEI TR =

"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R00549120013-5

SRR i s s e R MR s A ot X L SRR PO PRI
L 12791-63 S e
ACCESSION NR: AP3000782 ) /s

P
- ZnS powder corresponded to the cubic Beta modificetion of ZnS. Patterns of ZnS-Mn .
films heated at 600C for 30 minutes indicated that the films consist of a mixture
of Alpha and Beta modifications. The material in these films had distinct photo- -
~ luminescence and electroluminescence. "The authors express their thanks to 1. V.
- Salli and F. I. Kolomontsev for their intersst in the work and for valuable
- discussions." Orig. art, has: 2 figures and 1 table.

- ASSOCTATION: Dnepropetrovskiy gosudarstvenny*y universitet {Dpepropetrovsk State
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(Gas turbines)
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Bandage of gas turbines, Teploenergetika 10 no.3:34=38 Mr '63,
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Sesa e 27-1-10/19
AUTHOR: ~Sherstyuk, D., Director of the Mining School # 4 in Bokovo-
Antratsit.
" TITLE: Betterment of Foremen's and Teachers!
Qualifications (Povysheniye kvalifikatsii masterov i prepodavate-
ley)

PERIODICAL: Professional 'no-Tekhnicheskoye Obrazovaniye, 1958, # 1,
pp 21-22 (USSR)

ABSTRACT: The higher general education level of the students enter-
ing professional schools, has shown that the teaching staff
partially has not the professional skill and pedagogical
abilities required, to educate the young generation.

The permanent methodical committees and the pedagogical
council discussed the a/m deficiencies and decided to organize
courses on professional teaching, they touched also the problem

’ of mastering new technical achievements and questions of labor
organization. The pedagogical collective gained big support
from local trade meetings and pedagogical lectures, where the
best teachers and assistant directors, in charge of the cultur-

Card 1/2 al-economical work exchanged their views.
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Betterment of Foremen's and Teachers! Qualifications

To study and get acquainted with new technical equipment,

s an excursion was arranged to the coal mines, where 15 masters
and 4 teachers were shown the combine DU-1 and other mining
machinery. Furthermore, the school staff attended lectures

held by Chief-Engineer A.A.Manzhula on "The Complex Mechani-
zation of Mines", by Engineer I.l.Fedorov on "Automation"y
and by the Assistant Director V.V.Abramov on new coal combines.

AVATALBLE: Library of Congress

Card 2/2
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SHERSTYUK, D.S:, inzh.; SOLOVEY, V.I., inzh.

New feed distributors. Mekh, sil'. hosp. 12 no. 4:29—3?}&&'3:4)

1, Kiyevskoye spetsial'noye konstruktorskoye byuro po selfsko-

khozyaystvennym mashinam, )
(Feeding and feeds) (Farm mechanization)
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SHERSTYUK, D.S., inzh,; GRITSAYENKO, V.1., inzh,

The DKU-1,0 universal feed crusher., Trakt. i sel'khozmash. no,2:
L F 6L, (MIRA 17:3)

1, Gosudarstvennoye spetsial'noye konstruktorskoye byuro po
sel'skokhozyaystvennym mashinsm (for Sherstyuk). 2. Ukrainskaya
sel'skokhozyaystvennaya akademya (for Gritsayenko).

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5"



01 CIA-RDP86-00513R001549120013-5

B L F O O A AN e A ST L s e R G N L PSP,

N DV 4 5Ll LERIPKIE Y
——— A et

Yoo b e

AN

~3
|

Ll Ao r.tranan.

. DL
dplipaRCE~-or it

25 Sl 3

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5

S S SR AR R ATEL R RN T b SR

P T SR ARy e P T NG o U S Gt e o S AV o G S iy e SBi

IMSHENE TEKTY, s.d.

IVANCYR,

Froducnic I proheolytic 2 ty Bee 3 enterd

thsir use for regensratics of ~riazstate motion.picture films,
Mikrebiologiia 32 no L:71%.724 Tl-Ag '64. (MIRA 18:3)
i, Tnesszeh gibrobiolozii AN 333R 1 Srostkinskiy khimicheskiy
zavril,
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- fiflucacs n‘:{_’jc‘ﬁ‘:\,‘“"’\?"e){“‘ {’(‘gl_’:fl?‘:ef . i H, t& almost the origina} value and caused cementite 107
Tand M. 1. oherstyuk (‘Mc!.. Phant V'crk};-lsétak)l ’ Fi;:' Sy e BPDEAY in theo grains and in_ grain houndaics. 4 fourth
A e A kud. Nauk 5.5.5.K., Ural. Fitiat 1, Z201Z (el at BB e e o ot reduced H, to ahout 0.25 .
No. 1, 149-57(1953).—An exptl. study was made of the - jand o e cAcemenntc to change to graphite. Thus,
; S b : . . 1 H, was reduced -when cementite present within the grains -
| wficct on the coercive foree, He, of having C present in solid was- graphitized. - When specimens were first- ted In
{ soln., as structorally {res carbide, or as graphite. Various ' ,,.Mm'ff,‘,‘;', 11505 and Lhenp'vlc “cr; ‘e,jl-mm ed
‘ heats of hot-rolled steel contg. about 4% St were studied in’ in dissocd, NH: t'gsoog‘”n- a sccos:d ’nnn bl:)‘ vngusum .
L the form of 0.5-tnm. thick sheets 230 by 30 mm. or 38 by 8‘4‘ an:i ceméntil:ifz od ;' t}: ncrea dromiab ut l. Lo
G0 mm. A uniform grain size of 10-20 grains per sq. mm. although onl Dhm N a: cgr:;nsaq f}?% ount ane‘s '
.was produced by a 2-hr. anneal at 1150° followed by furnace ‘" theg eme:mgr: of C ‘Yms pr:scl ::h e B 8151:1 atlx:en .
~cooling. When specinens that had been annealed in dise ; gph gt' _greatér than U.0C 0 e ArRer -
sood. NH, were given a second anneal at 83507 in a pack ??ﬁa:;so;“z‘ﬁxﬁbﬁ;:&sf ;e:egtgf—c‘;“,'éc paatlfmksb ‘prc'fc"
in an iron container, Ff, increased from about 0.36 to 0.52 L ~ ol m 57 C to 0.003 by m.g.
persted even though the C decreased from 0.018 to 0.013%,. “heated in H; for 8 hrs. at 1200°. Late? amncaling in -
Microstructural studies showed that the cause was the re- vacuum or in Hi did not change H, from its initial value of
distribution of part of the cementite from the grain bound- about 0.2 and did uot cause any fori of C to Le visible in
aries to the center of the grains. A second anneal at 850° " the microstructire. Tests were run to det. the influence
in vacuum, on the other hand, did not change H, even- on H,-of aging o supersatd. o solid solu. These specimens
though the C was found only in the form of graphite and in : were annealed at 1150° in dissoed. NH, and then air cooled
-some instances its amt, was reduced. When specimens : ‘ after a second heating to 850°. In spechnens contg. fess:
were given the initial anneal in a Hp atm., the microstructure " than 0.0119% C, normalizing tenided to decrease H, by about
. showed cementite in the grains as well as at the grain . 0.05, and in those contg. morce than 0.012% C to increase
boundaries. A second anneal at 850° in vacuum reduced it by about 0.1. - 'When normalized specimens contg. less”
H. from about 0.44 to 0.25 although the C was again present _thas 0.011% C were aged at 200°, H. increased from 0.25
only as graphite, A third anneal at 850° in H; increased : to about 0.8 and stayed there for the longest time used,
o 720 hrs.. - At-au aging temp. of 500°, H, increased to about
. .. 04 in b his. but by 10 hrs. had decreased again to about 0.3
. ' and it stayed at this value to 45 hrs., the Jongest tiine used.
! Ppt. particles: could be seen in the grain boandaries afte -
‘ the 500° tréatment but not after the 200° ons,
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